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AHHOTALIMS
Jlunnomuas paboma, 47 cmpanuy, 6 pucynxos, 3 maoauywl, 9 UCMOYHUKOS.

Kniwouesvie cnosa: KAILJLA, CBOBOJHAA IIOBEPXHOCTDLb, OCEBAS
CUMMETPUS, YHUCJIO BOHIA, UNCJIO BEBEPA, YI'OJI CMAUMBAHIS,
METO/ HBIOTOHA, METO/I KOHEYHBIX 5JIEMEHTOB.

Obvexkmom uccnedosanus Ae615emcs Kamiad >KUJIKOCTH, HaxXoJdaIascs Ha
TOPU30HTAJIBHOM IUIOCKOCTH, BPAIIAIOIIENCS C IIOCTOSHHOW yIJIOBOM CKOPOCTBIO B
[10JIE CUJIBI TSKECTH.

Ilpeomemom uccrnedosanus sensemcsi TOCTPOCHUE PABHOBECHBIX (HOpM
BpAIIAOIICICS KAIIM C TTOMOIIBIO METO/1a KOHEUHBIX 3JIECMEHTOB.

Llenvio uccnedoeanus s6nsiemcs YUCICHHO HCCIENA0BATh PAaBHOBECHBIE
(GbOpMBI U YCTOMUYMBOCTH KaIlJId, BpaIllaloIeiics Ha TOPU30HTAIBLHON TJIOCKOCTU B
TIOJIE CHJIBI TSKECTH, C UCTIOJIb30BAHUEM METO]1a KOHEYHBIX 3JIEMEHTOB.

Memooom uccreoosanus sensemcs MECTOJ KOHCYHBIX 3JICMCHTOB.

Ilonyuennvie pesynomamol: pacCMOTPEHA BapUALIMOHHAS IOCTAHOBKA 3aa4H,
IIOCTPOEH AITOPUTM METOJ1a KOHEUHBIX 3JIEMEHTOB JIJIsI HAXO0XKACHUSI PABHOBECHBIX
dbopM cBOOOMHOW TOBEPXHOCTH KaIlJid, HamUcaHa MPOrpaMMHAsl peaTu3aius
BBIYHMCIIUTENILHOTO aJTOpPUTMa Ha s3bIKe Java, HalJeHbl paBHOBECHBIE (HOPMBI
CBOOOJTHOM TMOBEPXHOCTH KaIlJIM TPU PATHYHBIX 3HAUYCHUSIX OMPEEISIONINX
napameTpoB, HaWJEHbl KPUTHUECKUE 3HAYCHUS BpaliaTeslbHOro uyucia Bebepa B
3aBUCUMOCTH OT yTJIa CMAYMBAaHUS U Yucia boH1a, SKCIIEpUMEHTAIBHO UCCIIEN0BAH
MOPSIOK TOUHOCTH METO/1A.

Jlocmoseprnocmv  mamepuanog u  pe3yibmamos OUNIOMHOU padomuvl:
NOJIy4eHHbIE B paOOTE Pe3yNbTaThl COTJIACYIOTCSA C UMEIOIUMUCS JINTEPATyPHBIMU
JAHHBIMHU.

Ob1acmvio 603MOAHCHO2O npakmudeckoco npumeHeHus 16jis1encsl HaHCCCHUEC
Pa3INYHBIX HOKpBITI/Iﬁ Ha TBEPAbIX IMOBCPXHOCTIAX I_[CHTpO6C)KHBIMI/I CHOCO6aMI/I,
IIpH IIPOU3BOACTBC BOJIOKOH U ITOPOIIKOB.



AHATANBISA
Jvinnomuas npaya, 47 cmapounax, 6 manouxay, 3 mabniyvl, 9 Kpviuiy.

Kniouaswvia cnoswvi: KPAILISL, CBABOJHAA ITABEPXHS, BOCEBAS
CIMOTPBIA, JIIK BOHJA, JIK BOBEPA, KYT 3MAUYUBAHHS, METAJ]
HBIOTAHA, METAJ] KAHYATKOBBIX DJIEMEHTAYV.

Ab'exkmam Oacnedasanns 3’sayaseyya KpOIUIA BajKacili, 3MeEIIYaHas Ha
rapbI3aHTaIbHAN TUIOCKACITI, STKasi BEPITIIIIA 3 CTajail KyTHSM XyTKACIIIO ¥ TTOJIE C1JTbI
IsDKapy.

Ilpaomemam oOacnedasanns 3’synseyya NadyoBa payHaBaXKiX ¢opmay
KpOILTI, SIKasi BEPIIIIIA, 3 JallaMOTail MeTaly KaHYaTKOBBIX 2JIEMEHTAY .

Mbmau Oacnedasanns 3’s1yasieyya KOJIbKAaCHA JaciieflaBallb payHaBaXKKis
dopMmbl 1 YCTOMITIBACcIb KPOIUTI, SIKasi BEPIILIa HAa rapbl3aHTalbHAl IUIOCKAcLl ¥
I0JIE CLIIBI LISKAPY, 3 BBIKAPHICTAHHEM METaly KAHYaTKOBBIX JIEMEHTAY .

Memaoam dacnedasarnns 3’aynseyya MeTa]l KAHYATKOBBIX AJIEMEHTAY .

Ampuimansiss 6biHIKI: pa3riieKaHa BapbIAIbIiHAS TACTAaHOYKA 3aJ]1aybl,
na0y/laBaHbl aJrapbITM METaJy KaHYaTKOBBIX DJJIEMEHTAY [JIsl 3HAXOJHKaHHS
payHaBaxkkix ¢opmay cBaboJHAN TaBEepXHI KpOIUIl, HamicaHa IparpamHas
plasmizaiplsl BbUIIYAJIbHATA alrapbiTMy Ha MOBE Java, 3HOWA3EHBI payHaBaXKKis
dbopmbl cBaOOJHAN MAaBEPXHI KPOIUI MPHI PO3HBIX 3HAYIHHSIX BBI3HAYAIBHBIX
napameTpay, 3HOWI3EHbI KPBITBIYHBIA 3HAUAHHI KpyIliibHara Jiky Bobepa ¥
3aJIeKHACII aJ KyTa 3MOYBaHHSA 1 JIIKYy boHIa, sKcriephIMEHTaIbHA JacicaBaHbl
napajak JaKjiaJaHacIll MeTay.

Jlacmasepnacyb mamapuisanay i 8bIHIKAY ObINJIOMHAL NPAybl: aTPbIMAHBISA Y
npailbl BBIHIKI aIMaBSAA0Lb 3 HASTYHBIMI JITapaTypHbIMI JaA3€HBIMI.

Bobnacyvio mazuvimaza npaxmulunaza npbIMAHEHHs 3 'Ayadeyya HaHSICECHHE
PO3HBIX MAaKPBILLSY Ha LBEPIBIX MaBEPXHAX LPHTPAOEKHBIMI criocabami, MpbI
BBITBOPYACII BAJIOKHAY 1 Mapalikoy.



ANNOTATION
Diploma work, 47 pages, 6 drawings, 3 tables, 9 sources.

Keywords: DROP, FREE SURFACE, AXIAL SYMMETRY, BOND
NUMBER, WEBER NUMBER, CONTACT ANGLE, NEWTON'S METHOD,
FINITE ELEMENT METHOD.

The object of the research is the drop of liquid located on a horizontal plane
rotating at a constant angular velocity in a gravity field.

The subject of the research is construction of equilibrium forms of a rotating
drop using the finite element method

The purpose of the research is numerically investigate the equilibrium shapes
and stability of a drop rotating on a horizontal plane in a gravity field using the finite
element method.

Methods of research 1s finite element method.

The results of the work: a variational formulation of the problem is considered,
an algorithm of the finite element method is constructed to find the equilibrium
shapes of the free surface of a drop, a software implementation of the computational
algorithm is written in Java, the equilibrium shapes of the free surface of a drop are
found for various values of the defining parameters, critical values of the rotational
Weber number are found depending on the wetting angle and the Bond number, the
accuracy order of the method is experimentally investigated..

Authenticity of the materials and results of the diploma work: the results
obtained in the work are consistent with the available literature data.

Recommendations on the usage: the results can be used for applying various
coatings on hard surfaces by centrifugal methods, in the production of fibers and
powders.



